Effect of 1,25-dihydroxyvitamin D3 on phospholipid metabolism in a clonal osteoblast-like rat osteogenic sarcoma cell line.
The effect of 1,25-dihydroxyvitamin D3 (1,25-(OH)2D3) on phospholipid metabolism was examined in clonal rat osteogenic sarcoma cells, UMR 106, of osteoblastic phenotype. Treatment of UMR 106 cells with 10(-8)M 1,25-(OH)2D3 for 48 h caused an increase in [14C]serine incorporation into phosphatidylserine (PS) and a decrease in [3H]ethanolamine, [3H]linositol, and [14C]choline incorporation into phosphatidylethanolamine (PE), phosphatidylinositol, and phosphatidylcholine, respectively; the decrease in [3H]ethanolamine incorporation into PE was the largest. The total contents of phospholipids were similarly affected by 10(-8)M 1,25-(OH)2D3 treatment, suggesting that the effects of 1,25-(OH)2D3 are due largely to alterations in the synthesis of these phospholipids. The effects of 1,25-(OH)2D3 were evident at 10(-10) M 1,25-(OH)2D3, and 10(-8)M 1,25-(OH)2D3 caused a maximal stimulation of [14C]PS synthesis (167% of control) and a maximal reduction in the [3H]PE synthesis (41% of control). The [14C]PS/[3H]PE ratio increased gradually and reached a maximum after 70 h of treatment with 10(-8)M 1,25-(OH)2D3. When the cells were cultured in calcium-free medium containing 0.5 mM EGTA or when 5 microM cycloheximide was added to the medium, the effect of 1,25-(OH)2D3 on phospholipid metabolism was almost completely inhibited. Neither 25-hydroxyvitamin D3 nor 24,25-dihydroxyvitamin D3 caused significant changes in phospholipid metabolism. These results suggest that 1,25-(OH)2D3 alters phospholipid metabolism by enhancing PS synthesis through a calcium-dependent stimulation of the base exchange reaction of serine with other phospholipids and that the effect of 1,25-(OH)2D3 requires the synthesis of new proteins. Because PS is thought to be important for apatite formation and bone mineralization by binding calcium and phosphate to form calcium-PS-phosphate complexes, the present data suggest that 1,25-(OH)2D3 may stimulate bone mineralization by a direct effect on osteoblasts, stimulating PS synthesis.